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[57] ABSTRACT 

A screw device for the coaptation of two small bone frag- 
ments includes a threaded proximal head part and a threaded 
distal part, the proximal part having a diameter greater than 
the distal part and having a thread pitch smaller than that of 
the distal part. The distal part is threaded over substantially 
its entire length and a short length smooth portion is pro- 
vided between the proximal and distal parts. The upper 
edges of the threads of the two threaded parts are perpen- 
dicular to the axis of the thread, while their lower edges are 
oblique, and each threaded part has at its base at least one 
tapping notch. An axial channel is provided in the screw for 
permitting the use of a guide pin. 

7 Claims, 3 Drawing Sheets 
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SCREW DEVICE WITH THREADED HEAD prises a threaded proximal head part and a threaded distal 

FOR PERMITTING THE COAPTATION OF part, the proximal part having a diameter higher than the 

TWO BONE FRAGMENTS distal part and having a thread pitch smaller that than of said 

distal part; the distal part is threaded over substantially its 

This application is a continuing application of US. PaL 5 entire length and a short length smooth portion is provided 

No. 08/498,196, filed on Jul. 5, 1995, now abandoned. between said proximal and distal parts, the upper edges of 

The present invention relates to orthopedic surgery and the threads of the two threaded parts are perpendicular to the 

specifically to a screw device intended to permit the coap- axis of the thread, while their lower edges are oblique, and 

tation of two bone fragments in foot surgery. each threaded part has at its base at least one tapping notch. 

More particularly, the present invention is directed to the 10 According to another feature of the invention, and axial 

treatment of hallux valgus by the so called SCARF channel is provided in the screw for permitting the use of a 

osteotomy: the hallux valgus is a deformation of the big toe, guide pin. 

the mctarsal bone of which is oriented to the outside of the 0ther f eatur es and advantages of the present invention 

foot, specifically for women using pointed shoes such ballet ^ more clearly appear from the f oUow i ng description in 

dancers. 15 re f ereDoe t 0 the enclosed drawings, which show an embodi- 

According to the SCARF osteotomy method, the meta- ment of me invention. On the enclosed drawings: 
tarsal bone is longitudinally and transversely cut; afterwards 

one of the bone fragments called "beam" is moved laterally BRIEF DESCRIPTION OF THE DRAWINGS 
to locate it closer to the other toes of the foot. The surgeon 

inserts screws in order to obtain a coaptation of the two bone 20 FIG. 1 is an elevation view of a screw device according 

fragments and finally cuts the laterally extending portion of t0 me invention, 

the bone fragment which has not been moved. FIG. 2 shows a screw in longitudinal section along a 

In the known prior art, the U.S. Pat. No. 4,175,555 median plane of the device of FIG. 1. 

HERBERT teaches a screw having two proximal and distal pig. 3 is a plan face view of the distal end of the screw 

threaded parts between which a long smooth part is arranged 25 d cv ice. 

and has a diameter intermediate between the diameter of the FIG 4 [s a . facc view of thc proxi mal cnd of thc 

crests and that of the root of the distal part. The proximal device 

part has threads the diameter of which is substantially equal * . , . , 

to the diameter of the crests of the distal part, and the thread fc ^ 5 » ^ ct ?f - sectl0n ^^T? 

of the proximal part has a smaller pitch than the pitch of the 30 thread, of the distal port.on of the screw of HGS. 1-t. 

distal part. FIG. 6 is a schematic plan view of foot bones, the big toe 

The screwing of such screw into a previously drilled and havin S an hallux val gMs to be treated, 

tapped orifice in the two bone fragments to be joined has the FIG. 7 is an enlarged longitudinal side view of the big toe 

effect, due to the difference in the pitches, of a faster of FIG. 6 showing me longitudinal and transverse cut line of 

penetration of the distal part, which results in a bringing 35 the metatarsal bone to be treated. 

together of the two bone fragments. This bringing together pic. 8 is a plan view showing the final position of the 

is accentuated by the configurations of the threads, which beam of the metatarsal bone of FIG. 7. 

comprise an edge which is perpendicular to the axis of the HQ 9 sfaows a &crew according to me mve mion inserted 

screw, namely the lower edge in the case of the proximal part ^ Q boQC fragmcnts to bc coapte d. 

and the upper edge in the case of the distal part. 40 . j- * r m m 

-m- j- i j ■ ,i ■ ucnDCDT * 4- •# ui FIG. 10 is a cross-section view according to line 10 — 10 

The screw disclosed in this HERBERT patent is suitable 6 

a well for small bones surgery, in particular foot surgery, as 

for long bones surgery such as femur and tibia. It's smooth DESCRIPTION OF THE DRAWINGS 
portion is very long compared to the threaded portions, since 

this smooth part must be located at the level of the fracture 45 Referring to FIG. 1, it can be seen that a screw device in 

line. Consequently the length of the threaded distal portion accordance with the invention comprises a long threaded 

is short and the compression of the two bone portions to be distal part 1 and a short threaded proximal head part 2, 

assembled by the screw is limited to the cortical thickness of having a diameter greater than that of the distal part 1. 

the bone. The obtained compression of the two bone frag- Aholc 30 ^ f ormc d within the proximal portion 2 and has 

ments one on the other is therefore relatively weak, the 50 a polvg0[ia i contour (hexagonal 30a as shown on FIG. 4) 

spongy portion inside the bone being not used to this end. adapted to receive a corresponding screwing tool. This hole 

Now, for surgery of hallux valgus, the screw must be 30 ^ extended within the smooth portion 3 and distal portion 

very small since the bones are small, but additionally the x by an axia j cnanne i 4 permitting the insertion therein of a 

screw must be able to anchor itself at the most, which is not guiding pin (not shown) for screwing, 

possible with the long smooth portion of the prior HER- 55 ^ ^ q{ pitch> ^ piich Qf ^ ^ 

BERT screw , 10 of the distal part 1 being greater than the pitch of the 

Additionally, this pnor screw is not self-tappmg, so that ^ 2Q q£ ^ ^ 2 

before screwing the bone periosteum must be removed, and „,. , „ „ , _ . 

damaged, to create an insertion orifice, which for small Referring also to FIGS 2 and 5 it can be seen that the 

bones is a serious drawback that should be avoided. 60 "PP« edges 11 and 21 of the threads 10 'and 20 respectively 

are perpendicular to the axis XX of the screw, while the 

SUMMARY OF THE INVENTION lower sides, 12 and 22 respectively, are oblique in regard to 

The object of the present invention is a screw device of this axis, 

the above mentioned kind which makes it possible to Each lower end of the distal part 1 and proximal part 2 

overcome these drawbacks of the prior art. 65 comprises a lateral notch, 13 and 23 respectively. These 

The screw device according to the invention is adapted to notches are diametrically opposite each other and are 

permit the coaptation of two small bone fragments, com- intended to permit self -tapping, in combination with the 
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configuration of the threads 10 and 20, namely the oblique- 
ness of the lower sides 12 and 22. 

Between the distal part 1 and the proximal part 2, the 
screw is provided with a smooth section 3, the length of 
which is very short in regard to the length of the threaded 5 
distal part 1. Possibly this smooth portion can even be 
removed or be limited to the manufacturing requirements, 
since technically it is difficult to manufacture two threads 
without any gap between them. 

As a result of the lateral shifting of one bone fragment 30 
with respect to the other, the screw is normally embedded in 
the periphery of the bones. This means that the proximal part 
and at least the end of the distal part are anchored in the 
cortex, upper and lower respectively, and that the central part 
of the distal part is anchored costally in the lateral cortex. 15 

In the treatment of hallux valgus, it also frequently 
happens, when treating the first metatarsal, that it is 
necessary, in addition to the anchoring in the upper and 
lower cortexes, to pass through the lateral cortex, which 
requires that the median part of the screw be threaded in 
order to assure the anchoring thereof. 

The device of the invention can be made of any biocom- 
patible metal material, for instance titanium or TA 6 V, or 
chrome-cobalt alloy, or of stainless steel. It can also be made 25 
of a biodegradable and/or biocompatible material, or of a 
biointegratable inorganic material, for instance calcium 
phosphate or hydroxyapatite. 

As the screw is completely insertable, it does not have to 
be removed, so that it is advantageous to use a biointegrat- 30 
able material. 

FIGS. 6, 7, 8 schematically illustrate the hallux valgus 
treatment. Among the five foot fingers 31, 32, the big toe 31 
is deformed in the outside direction (arrow F and shown in 
dots and dashes points). The surgical method of treatment of 35 
this hallux valgus consists, in abstract, to longitudinally cut 
the metatarsal bone 33 along a longitudinal line 34 and 
transverse lines 35 inclined on angles of 45° on the longi- 
tudinal cut line 34. In a further step, the surgeon laterally 
moves to the inside direction, i.e. towards fingers 32, the 40 
lower bone fragment 33a (called the "beam"). Afterwards 
the surgeon inserts fixation screws in order to firmly assem- 
bly and compress on each other the two bone fragments 33 
and 33a (FIGS. 9-10). 

Finally the surgeon partly cuts the side bone portion 37 
forming a lateral extension with respect to the bone fragment 
33a (FIG. 8). 

On FIGS. 9 and 10, it can be easily understood that the 
long threaded portion 1 of the screw and the correspondingly $Q 
very short smooth portion 3 (possibly cancelled) permit to 
obtain a high compression of the two bone fragments 33, 
33a one on each other during screwing. Indeed, not only the 
cortical portion CI, C2 of the bone are used to that end, but 
also inside spongy portion S, on each side of the fracture line 55 

TTiis compression effect of the two bone fragments 33, 
33a comes from the difference between pitches of the 
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threaded portions 1 and 2: during a complete revolution of 
the screw about its longitudinal axis XX, the travel of the 
distal part 1 is higher than the travel of the proximal part 2; 
since the proximal part is integer with the distal part, it is 
driven by the latter, with fragment 33, so that this difference 
between pitches entails a compression of the two bone 
fragments 33, 33a one on each other. 

Finally the screw according to the invention has a com- 
bination of very advantageous means: 

it is self-compressive, due to the difference between 
pitches of the two threaded portions, 

it is self- tapping due to the tapping notches 13, 23, 

it does not generate any trauma due to the fact that its head 
2 is entirely threaded and consequently completely 
embedded within the bone (FIGS. 9-10) after screwing. 

It can be very accurately inserted within the bone, due to 
its axial channel 4 which permits the use of a guide pin. 

What is claimed is: 

1. A screw device having an axis and adapted to permit a 
coaptation of two small bone fragments, said screw device 
comprising an axially extending threaded proximal cylin- 
drical head upper part (2) and an axially extending threaded 
cylindrical distal lower part (1), 

wherein said proximal part has a diameter greater than 
that of the distal part, and has a thread pitch smaller 
than that of said distal part, 

wherein the distal part is threaded over substantially its 
entire length, and a shorter length smooth portion (3) is 
provided between said proximal and distal parts, 

wherein upper edges (11, 21) of the threads of both 
threaded parts (1, 2), are perpendicular to said axis, 
while their lower edges (12, 22) are oblique to said axis, 

wherein at least one tapping notch (13, 23) is formed in 
each threaded part (1, 2) and 

wherein said device further comprises an axially extend- 
ing hollow channel for receiving a guide pin. 

2. A device according to claim 1, wherein diametrically 
opposite notches (13;23) are formed in respective end por- 
tions of said proximal part and said distal part. 

3. A device according to claim 1, made of a biodegradable 
and biocompatible material. 

4. The device according to claim 1, made of a biointe- 
gratable material. 

5. A device according to claim 1, made of a biocompatible 
material. 

6. The device according to claim 1, wherein the thread 
pitch of the proximal head part is 1 mm±0.02, the thread 
pitch of the distal part is 1.34 mm±0.02, and the angle 
between the upper and lower thread edges is 25 degrees. 

7. The device according to claim 1, wherein said shorter 
length of said smooth portion is substantially zero, being 
only long enough to satisfy manufacturing requirements of 
the screw device. 
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